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Abstract 
The purpose of this project was to create a system 
or record keeping that was very detailed, combined with 
a recall system. Such a system, with the analyses that 
can be made from its data could help to resolve many of 
the controve1•sies existing in endodontics. The most 
accurate sy~tem that could be created was a computerized 
system, in this instance using the IBM J60 model 40 
computer. 
. 
The system has been in operation for six months. 
Its introduction was greeted enthusiastically by the 
faculty, students, and personnel of the computer center. 
The , computer print out is in the form of titles and 
three columns: number, percentage, and statistical 
significance or the correllations and computations 
required by Appendix 2. Since only a few cases were 
submitted for the test run, the numerical data is scant 
and no conclusions may be drawn from it. The program, 
however, did operate as desired. 
The potential of the system depends upon the 
recall system. Continuous updating of the input data 
will, in the near futu~e, result in an output that one 
may expect to be statistically significant. 
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Introduction 
1 
furpose and Description 
Endodontics is the newest or the dental specialties 
and perhaps one of the most controversial. Controversies 
persist 1n many areas. The preferab111ty or gutta percha 
rather than silver cores is debated. Those who prefer 
gutta perc!1a disagree as to how to condense 1 t. Those 
who culture are at odds with those who do not. lntracanal 
medicaments vary, and those who advocate one debate 
those who advocate another • . Fistuli, when they are 
present, provoke discussion as to how they should be 
treated, or whether they must be treated specially at 
all. Periapica.l areas of rarefaction cause the dilemma of 
when surgical intervention is necessary, and whether or 
not the .pulps or these teeth may be vital. The presence 
or accessory canals is debated, and when it is agreed 
that they are in fact present, then their significance is 
debated. 
~. It can be seen that many questions remain unresolved. 
Part .of the difficulty in resolving these controversles 
is due .to the lack of accurate and detailed records and 
recalls 1 and statistical analyses of these records. The 
purpose of this project was to develop for the Department 
or Endodontics a system of records that is compatable 
with the data-processing equipment that we presently have 
available, that is, the IBM J60 Model 40 computer. Such 
2 
a system allows us to follow up each patient treated 
with a recall check-µp visit one year after treatment has 
been completed on a particular tooth. The information 
gathered at this visit is then analysed by the computer 
against the diagnostic and treatment input data. All 
teeth treatud are statistically compared with one another. 
) 
Review of Literature 
4 
Section 1 
General Beview 
s 
In 1939 construction was begun on the first large 
scale digital machine, the IBM Sequence Controlled 
Calculator, at Harvard University. It was put into service 
in 1944. The era or the first generation electronic 
computer came into being 1n 1946 with the construction 
of ENIAC, Electronic Numerical Integrator Ano Calculator, 
. 
at the University or Pennsylvania by Dr. John Mauchly 
and Dr. J. Presper Eckert. It was a huge machine, occupying 
180,000 square ~eet, and was rather slow by today's 
standards with &n access time or 400 microseconds. The 
second generation computers wer~ put into service in the 
late 1950 1 s and. early 1960's. Their access time was 
10-20 microseconds. An example or this series or computer 
is the IBM 1401. Today we ·are 1n the era of the third 
generation computer with an access time ten times faster 
than that or the second generation computer; the IBM J60 
computer is one ot this ~er1es. 1 
There are two types of computer systems, analog and 
.... 
digital. Analog computers symbolize quantities by the 
magnitude of a physical q11antity rather than by numbers. 
An ele.ctric voltage or the rise and fall of a mercury 
thermometer are examples of analog computers. They provide 
instantaneous and continuous solutions without intermediate 
results. Thia t ype of computer is designed ror a single 
special purpose and ha8 limited versatility. A digital 
6 
computer operates on numerical data and performs an 
operation in a sequence of steps. It ia a general purpose 
ma.chine and handles large quantities or data. A computer 
can read, write, add, subtract, multiply, divide, remember 
large amounts or information, and it can make logical 
dec1a1ons. 2 
Each computer system consists of four parts: input, 
storage, processing, and output.) A code ia needed to 
transfer the information from the data sheet to a punch 
card. Each punched hole, when read by a card reading machine, 
generate• an ~lectrical signal which is the basis of the 
computer language. The computer language is needed to tell 
the computer what to do with the data. The punch card 
consists or eighty columns and twelve punching positions 
for each column. Each punch represents a letter or a 
number. Card sorters may be used to compile lists of 
information for various purposes, reading one column at 
a time. Improper instructions can be read by the computer 
and the programmer informed ot the error. The computer 
program tells the computer where to find the information, 
how to arrange it, what calculations to perform, how to 
arrive ~t the final answer, and what to do with it.J,4,5,6 
The data may be stored on the plDlched card itself, on a 
magnetic tape, or on a matnetic disc. Output may be 1n 
the form or line printers which are capable or printing 
7 
over one thousand lines per minute. It may be viewed on a 
cathode ray tube similar to a television screen, or it 
may be ~ed back on to magnetic tapea, discs or onto 
punch cards.5 The basic rac111t1es required tor computer 
uae are key-punch facilities, a card aorting machine, and 
a computer. 6 
The usual aequence of events 1n the uae of a computer 
are as follows: The marks on the data sheet are coded and 
transfered to punch carda. These are fed into the central 
processing unit. They pass through a card reader where 
the data 1a checked for plausibility. After this, the data 
are stored in lnagnetic tape drives or in disc storage. 
With these proceedures, automatic data processing 1• 
completed. Questions ot clinical or scientific problems 
are translated into computer language (Assembler, Fortran, 
Cobal 1 etc.) and a program is written. The data is evaluated 
etatlatically and printed out 1n related tablea. 
The Doctor'• main concern ls filling out the data 
sheet accurately and completely. The technical problems 
or computerization are left to the staff of the computer 
ce~ter. All data are avai~able at any time. Statistical 
analysis may be programmed in advance and fed into the 
computer- 1n order to obtain any result under consideration. 
The actual results may be obtained with great speed, 
saving much time and being extremely accurate.? 
8 
Rumeroua research programs in dentistry have used 
computers. They included caries, orthodontic•, cephal-
ometry and skull shape, cytology, and mortality or New 
England dentists. Computers are used as a tool 1n dental 
eduoatlon and 1n the storage or oral pathology reports. 
In the business aspect or dentistry, computers can handle 
the financial records or the dentist. 8 This results in 
accurate accounts, prompt statements, fewer errors, 
' 
accurate tax records, and an efficient recall system may 
be maintained.9 
Oral pathology records may be adapted for computer 
use provided that a st.andardized system or nomenclature 
and terminology is used. This allows for classification 
or lesions seen in clinics, in laboratories, and detected 
on oral roentgenograms. The data is summarized and codified 
OD the work sheet and then transfered to the punch card. 
Eventually this data is added to the patient's record 
which may also be in data processing rorm. 10 
Cephalometric and orthodontic studies have already 
been done with computers. In Auatralia11 , optical scanning 
or cephalographs of Australian aborigenes has been done, 
and an analysis of their craniofacial growth patterns has 
been made with a computer. A computer has measured, 
analyzed, and evaluated the dimentional vectors involved 
in orthodontic correction. The program instructs the 
9 
computer to direct the realignment in the transverse and 
anteroposterior planes of the individual units of the 
dentition. The relationship of each tooth to any of the 
other teeth in the dentition can be quantitatively 
analyzed in terms or linear or aerial d1ment1ons12• Any 
defined di~tance, angle, area or perimeter may be easily 
calculsted by computer. Complete cephalometrlc tracinga 
or positions may be computer displayed, superimposed, 
scaled or moved for form analysis or compar1son1). 
A program has been developed to prepare treatment 
plans f.or pat~ents in a large survey. These plans are 
not ideal because the financial status of the patient 
is taken into consideration and rarities must be omited. 
A data sheet, filled out by the dentist, is scanned by the 
computer and, after processing, the computer determines 
the treatment plan. This of course must be reviewed by a 
dentiet. In general, this wi.11 be adequate for greater 
than 95% of the populat1on13. 
Dental schools have been quick to employ data-
processing for their clinical records and student evalu-
ation. At U.C.L.A., patient records and student records 
have been computerized15,l6• The patient 1s in one of four 
stages: 1) The patient informs the school of his desire 
for treatment. 2) The treatment plan designed for the 
patient is recorded in the computer and the patient ls 
10 
' 
placed 1n the p~ol tor matching with a student. J) When 
treatment is initiated the patient is followed weekly by 
computer input. Any patient not treated 1n a thirty day 
period is brought to the attention of the student. 4) 
When the patient is discharged, the record is placed 1n 
the history tile. The matching os a patient to a student 
is determined by 1) The difficulty or the patient's 
treatment and the preparation or the student to handle 
I 
the treatment. 2) The needs or the patient vs the untul-
tilled requirements of the student.)) The relative 
difficulty or making certain types or assignments. 4) 
The priority or the patient. By giving vartous •weights• 
to the above four sections and to the students' needs, 
the computer .can be instructed to select first for restor-
ative dentistry, next tor full dentures, next for partial 
dentures, next for crown and bridge, etc. The student 
status report shows all or the patients assigned, the 
work done, and the work anticipated. All of the work done 
1a detailed in the record and grades are posted. The 
remainder of his requirements ls listed. Patient reports 
are given eYery thirty days listing work done, work 1n 
progress, and work anticipated. There are lists or pat-
ients awaiting assignment, and these are closely watched 
to prevent long waits. Each student's record is broken~ 
down by department, and he is closely followed 1n a manner 
11 
.. 
similar to the patient's. 
u.s.c. has a different system. 11 Their program begins 
when the student is given a computer input book. lt has 
twenty-five sets or five part carbon entries: 1) Start 
sheet, 2) Completion sheet, J) cashier's receipt, 4) 
Patient receipt, 5) Student receipt. This allows for all 
concerned to have a copy of the record. The computer sees 
I 
to it that the work is done in a •reasonable• amount of 
I 
. 
time. The quantity and quality of a student's work ls 
followed, and he can be given needed attention where 
necessary. This is shown in a monthly read-out of the 
grades, and instructors may concentrate on students 
needing the most help. 
The University of Kentucky18 has also computerized 
all of its records. They operate on a total patient care 
system r&ther than on requirements. All of the steps in 
all of the proceedures are recorded in the computer, as 
well as the grades for the students, the fees, the amount 
or treatment that the student has completed. The data is 
fed 1n daily. Reports can be retrieved as a segmented 
report of each proceedure completed, as an updated report 
or all of th·e proceedures completed, or on a request report 
for any given department. 
Other dental schools, such as the University of 
12 
Alberta, have also computeriz~d their recorda. 19 
Medical records ot hospitals may also be adapted to 
data process1ng. 20 •21 •22 The patient chart must be re-
designed in such a way that standardized data sheets can 
be used for each department. The various departments 
individually make up their own data )beets and subdivis-
. 
ions there ot as needed to follow the patient in each step 
or treatment through the department. The subdivisions 
range from history, physical, orders, progress notes, etc. 
to nurses notes, laboratory reports, and other special 
reports. For each, a check-list c7pe or form is designed. 
Binary answers, (yes, no, positive, negative) is desire-
able. Space for •write-ins• is provided. All completed 
data sheets are microfilmed. The data sheets are trans~ 
formed into a narrative for the chart and a paper tape 
tor the computer. This results 1n a legible chart with 
all information in the same relative position from chart 
to chart. NegatiTe or normal findings are not listed, 
'"" 
however, omitted items are . so stated by the computer. 
Statistical analysis of proceedings, diagnosis, errors 
1n diagnosis, complications and deaths ma7 be studied 
quickly. A program for the medical record must have at 
least three provisions 23 1) Output or ·most recent ad-
mission, 2) Update to merge new records into their pro-
per sequence 1n the tape, J) Output ot the complete 
1) 
record. Provisions may be made 1n the program allowing 
the computer to suggest turther tests as a diagnostic aid, 
or turther treatment. 20 The output is on the hospital 
•tloor• use line-printers or C&thode ray tubes.
24 
• 
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Section 2 
Computer Applications In Dental Education 
15 
Preface 
· As we may :well see i-i-011 the preceeding, dental 
educators have Just begun to use computers actuvely. Its 
uae 11&1' be catagorized into four groups: 1) Admissions 
2) Co11puter Assisted Instruction (CAI) J) Dental school 
operations and educational administration 4) Student eval-
uat~on 1n clinical course work. 
The row- sub-sections that follow will review how 
various institutions are using computers in each catagory. 
Previously mentioned computer use in dentistry will also 
be included in these sub-sections. 2.5 
.. 
16 
Sub-section 1 - . Admissions 
In dental school admissions, a three phased approach 
has been offered. Phase 1 would be a clearing house to 
' process all of the applicants records and forward dupl1-
cate , copies to the schools applied to. This would diminish 
clerical work for the schools. Phase 2 would be an initial 
screening of applicants to eliminate those who do not meet 
the mlnimUll requirements ot a school applied to. Phase J 
I 
would be the actual acceptance of a student by the 
computer, however the computer would not have the final 
decision in selections. The Association of American 
Medical Colleges has begun a pilot study of a system 
similar to Phase 1. 
The University or Alabama is developing a system 
to create a more efficient admissions system and to provide 
data on students as applicants, scholars, clinicians and 
al1111n.i. At present, the admissions system ia in operation • 
..... The University or Texas has developed and operates 
a system to .select applicants, study student progress 
and manage patient records. It is broken down into five 
phases. Phase 1: Applicant selection, Phase 2: Student 
records, Phase J: Patient records, Phase 4: Business 
operations, Phase;: Curriculum construction. 
.. . 
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Sub-section 2 - Computer Assisted Instruction 
Computer Assisted Instruction, CAI, systems may 
provide an individual student with audio and vtsual 
' experiences using slides and tapes synchronized with the 
program. The student,at a console,answers questions posed 
in the program by direct input into a computer typewriter. 
Cornell "edica.l College has a system designed to 
develop a pedagogical format for computer tutored teach-
ing in the basic medical sciences, to increase the tech-
nical competance of the computer as a tutor, and s1mplif-
1e3t1on and improvement or the course preparation process. 
The program is a conver8at1onal one with no beginning or 
. 
end, and is started either by the computer or the student. 
Answers lead the student from one discussion to the next. 
Ohio State's project was designed to use CAI as a 
supplement to classwork and for simulation of actual 
experiences in practice, and for use of CAI in continuing 
education. With an increase in freshman enrollment 
scheduled, major curriculum changes are planned. 
S.U.N.Y. - Stony Brook has a system to rapidly 
analyze panoramic dental x-rays, to diagnose, formulate 
a treatment plan and estimate costs or services, and to 
facilitate instruction 1n x-ray reading. In the future, 
the teaching ot x-ray interpretation will be done with 
the use of CAI materials. 
18 
At the University ot California - San Francisco 
Medical Center the goal is to develop a simulated patient 
interview with the computer as patient in conversation 
with the student to obtain a history and make a diagnosis. 
Thus :rar the Chief Complaint, Present Illness, and Medical 
History hav~ been accompJished. 
The University or Pittsburgh plans an assortment of 
learning experiences and diagnostic services for patients 
in the clinical pool. As yet the project has not been · 
implemented. 
A.t the Dental Health Center, National Institutes or 
Health - San Francisco, it is planned to develop a full 
form, computer controlled dental training simulator. This 
111an1kan-11ke device will provide a closer correspondence 
between clinical and laboratory learning experiences in 
operative dentistry. This project has not been implemented 
:,et. 
19 
Sub-section J - Dental School Operations and Educational 
Administration 
Harvard's goal is to deTelop an automated system 
ror data acquisition, processing and analysis or epid-
emiological and clinical projects. It uses optical 
scanning or documents with direct input into the computer. 
Three projects are underway. One, an oral examination 
record and coordinated treatment plan generated by the 
computer. It covers 95% or the caees. The second program 
summarizes and statistically analyzes the results or 
dental examinations. Its main design is for caries 
prevelance and clinical treatments. The third program is 
tor summarization of interviews or nutritional intakes • 
• 
~he Medical College of Georgia at present only 
uses the computer for budget control, inventory control 
and a file on applicant information and ad.missions decisions. 
The New Jersey College of Medicine and Dentistry 
would like to use a system capable of matching patient 
.... 
needs and student capabilities, monitoring progress in 
treatment plan, grading of students, attendance in clinics, 
billing, admissions or students, instruction in basic 
sciences and clinics, and statistical significance of the 
results. 
Tufts program is called •scAsEH• - Student Clinic 
Aaaignment Schedule Evaluation and Report. It aids in 
preparation and evaluation of yearly student assignment 
20 
ac,1edules. There are six outputs. 1) Daily assignments, 
2) Weekly student locator, J) & 4) Departmental assignments, 
S) Class size print out for utilization or facilities, 
6) Number or times a student is assigned to a given 
teaching area. 
D.C.L.A. has a six program system. 1) Edit - verities 
cards and prepares for update •. 2) Update - master and 
general tile ror the four work programs. J) Student Statue 
Beport - produced weekly, a) Treatment information per 
patient, b) Treatments completed, c) Summary of work done 
in requirements tor graduation, d) Clinical performance 
record. 4) Patient Queue Report - treatment plan assign-
ment. 5) D1v1,1on Report - student accomplishment in a 
d1~1sion and ranking of students in particular operations. 
6) Patient Status Report - data on patients. A future plan 
calls for a payment program, a CAI program, and a retrieval 
program for eYaluation and research. 
The University or Iowa uses a flexible dental educ-
ation program focusing on a core ot knowledge, skills 
and abilities common to all branches of dentistry. Students 
may take elective courses. Their system will have numerous 
educational variables and curricular options, maximize 
use or rac111t1es, and effectively use the staff. 
The University of Kentucky wants to provide current 
and comprehensive information regarding the work of the 
21 
students in the clinic, as well as to follow the treatment 
plans and patient progress based on total patient care. 
The programs report summaries of student work, assign a 
balanced patient variety, and a series or business office 
programs have also been developed. 
The University of Maryland has as its goals, a 
more efficient handling or data related to scheduling, 
grades, clinical performance, counseling, student and 
patient progress, professional academic performance, 
eYaluation and research, and CAI programs. Thus far, 
class scheduling, student scheduling, student performanc~. 
and patient assignment have already been implemented. 
The University or Nebraska will eventually utilize 
its computer for control of the patient vs the treatment 
plan, grading or students and update or requirements, and 
aatchlng patients and students. 
The University of North Carolina has begun a pilot 
study using the concept or linear progra1DJ1ing, a math-
ematical technique which can be used tor determining 
optimum allocation of resources. Optimum utilization or 
teaching star~ and physical plant in clinical dentistry 
using t~e total patient care concept is being studied. 
22 
Sub-section 4 - Student Evaluation In Clinical Course Work 
Case Western Reserve University uses preprinted 
grade cards tor each step ot each operation. The print-out 
has the average grade tor the entire operation. 
Emory University uses its computer to maintain 
control of patient acceptance and assignment. It provi.des 
a comprehensive record or clinical treatment rendered. 
Two programs ai-e 1n use. One is for student scheduling. 
The second covers patient admittance, assignment and 
treatment progress. It also covers student clinical 
accomplishment, patient load, and treatment evaluation. 
Loma Linda University eTaluates student progress 
in periodontj,cs by computer. Each proceedure is punched 
separately by the students. Two print-outs are giYen, 
a oomulative report of work done to date, and a periodic 
report or work done since the previous print-out. 
Students are responsible tor errors on punch cards. In 
the ~ruture, patient assignment and CAI in Oral Diagnosis, 
Dental Materials, Cancer Recognition and Diagnosis, and 
Practice Management will be added. 
The Medical. University or South carol1na desires 
an efficient records program. To date, .student clinical 
grading and accompliahmenta, fees collected and patient 
. 
registration i~ormation have been computerized. Future 
plans call for matching patients with students, recording 
2) 
laboratory proceedures and grading, recording didactic 
activities and grading, and establishment of a clinical 
and microscopic pathology registry. 
s.u.N.Y. - Buffalo integrates patients• needs with 
. 
student requirements, retrieval of records, and progress 
reports. A master file has been developed to maintain 
static information on patients' : treatment plans with 
difficulty grades, patient assignments, ,daily patient 
information, student progress reports, billing and 
scheduling information. 
Temple University initially wants information 
regarding student clinical progress and grades and averages • 
• 
Future plans call for administrative control of all 
patients, update on patient treatment, recall system, and 
storage and retrieval of information concerning oral 
diseases. 
... 
The University or Missouri at Kansas City will 
require first year students to take a course in computer 
science. The school itself has a patient file based on 
data from oral diagnosis clinic and a related student file. 
Patients are recorded under assignment, treatment and 
. 
I 
recall. Students are recorded under clinical proceedures, 
quality or per~ormance and professional evaluation. 
Future plans call for CAI, redesign of records, and 
statistical research. 
24 
The UniYersity of Pennsylvania has computerizeu 
preclinical and clinical student evaluation in. comprehen-
sive care or patients. It will handle student billing, 
grade reporting. patient monitoring, student monitoring 
and clinical scheduling. 
The University or Southern C&lifornia calls its 
proJect •osIBs•. Dental Student Information Retrieval 
System. This has been reviewed previously in the General 
Review. 
The University of Toronto aystem is used for test 
grading and for Orthodontic Research participants. 
Clinical grades are also computerized and reflect quality 
and quantity.of student work. 
West Virginia University manages its dental records 
by computer. It has five phases. 1) A yearly scheduling 
program. 2) Standardized appointment cards for all 
departments. J) Uniform color coding for departments and 
a student identity code. 4) Evaluation in oral diagnosis. 
5) General Record Forms - a) Appointment statistics, 
b) Completed operations, e) Operations in progress, 
d) Student rank. 
25 
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Section J 
CAI ~Programs Designe~ For The Health Professions 
, . 
. . . 
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Preface 
Although compute~ utilization in the health profe-
ssions is relatively new, a modest number ot programs have 
been written on various aspects of the curricula of med-
icine, nursii.1g and dentistry. The following, in summary 
form, list~ the various programs, their source, and a 
brief description or their objectives. 26 
27 
Name: Patient Management Problems 
Source: University of Alberta 
Description: Student collects history, physicial exam-
ination, laboratory tests, prescribes medicines. 
Student must make the diagnosis. 
Name: Health Sciences - Medical Dia~i1osis 
Source: Bolt Beranek and Newman, Inc. 
Description: Computer gives the patient complaint. The 
student must make the diagnosis. He must 
make a physical examination and order 
laboratory tests. 
Name: Acid Base Drill (ABMOD) 
.. 
Source: California College of Medicine, University or 
C&lifornia at Irvine 
Description: Drill on clinical acid base diagnosis. It 
gives a four line clinical case history and 
pH, pCO, HCO, base excess, A/B ratio, and 
request~ a diignosls: ao1dos1s/alkalos1s, 
respiratory/metabolic, condensated/uncon-
densated or normal. 
Name: DI~B (Dial Interrupt System Porphyrins) 
Source: California College of Medicine, University of 
California at Irvine 
De~cription: Study or the biochemistry of porphyrins 
Name: Teacher/CU 
Source: University of Colorado Medical Center 
Description: Ten short courses tor resident physicians 
and nuclear medicine technologists in 
didactic aspects of nuclear medicine. 
28 
Name: BGGYN 
Source: Harvard University CAI Laboratory 
Description: Gynecology 
Name: CLOT 
Source: Harvard University CAI Labcratory 
Description: Two patient cases illustrating defects in 
blood clotting. 
Name: TBIGEM 
Source: Harvard University CAI Lt,boratory 
Description: The maxillary division of the trigeminal 
nerve. 
Name: DEMOPT 
I ' 
Source: Harvard Unlversity CAI Laboratory 
Description: Miniature system covering vision testing, 
pathology conditions, the clinical anatomy 
o~ the eye, and diagnostic instruments. 
Name: HARV 
Source: Harvard University CAI Laboratory 
Description: Patient management problems. Students probe 
· the •patient" and laboratory data to make 
· the diagnosis, then they prescribe treatment. 
Name: PATH 1 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal disease, histoplasmosis or 
the spleen. 
29 
Name: PATH 2 
Source: Harvard Univ6raity CAI Laboratory 
Description: Pathology, fungal diseases, actinomy-
coais or the tongue. 
Name: PATH) 
Source: Harvard University CAI Labo?atory 
Description: Pathology, fungal diseases, cryptoco-
ccosls of the brain 
Name PATH 4 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, candidiasis 
or the esophagus 
Name: PATH 5 I • 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, coccidioidio-
mycosis of the lung 
Name: PATH 6 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, blastomycosis 
· or the lung 
. 
Name: PATH 7 
Source: Harvard University CAI Laboratory-
Description: Pathology, fungal diseases, Hodgkin's 
disease of liver, bone marrow and spleen 
JO 
Name: PATH 8 
Source: HarTard University CAI Laboratory 
Description: Pathology, fungal diseases, actinomycosis 
and fatty metamorphosis of liver 
Name: PATH 9 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, mucumycosis ot 
lung 
Name: BMPATH 1 
Source: Harvard University CAI I£boratory 
Description: Pathology, fungal diseases, hlstoplasmosis 
or the spleen 
Name: HMPATH 2 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, actinomycosls 
ot the tongue 
Name: HMPATH) 
. . 
Source: Harvard University CAI ·Laboratory 
Description: Pathology, f1mgal diseases, cryptococcosis 
of' the brain 
Name: HMPATH 4 
Source: HarTard University CAI Laboratory 
Description: Pathology, fungal diseases, candidiasis of 
the esophagus 
Jl 
Name: HMPATH .5 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, coccidioidiomycosis 
or the lung , 
Name: HMPATH 6 
Source: Harvard UniTersity CAI Laboratory 
Description: Pathology, fungal diseases, blastomycosis 
of the lung 
Name: HMPATH 7 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, Hodgkin's disease 
ot liver, bone marrow and spleen 
Name: HMPATH 8 I , 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, actinomycosis 
and fatty metamorphosis or liver 
Name: HMPATH 9 
Source: Harvard University CAI Laboratory 
Description: Pathology, fungal diseases, mucumycosis or 
· l11ng. 
Name: OPTHAL 
Source: Harvard University Vision Intormation Center 
• 
Desc~1pt1on: Basic ophthalmology, refraction, strabismus, 
glaucoma 
)2 
Name: IMNUBSE 
Source: University or Illinois Computer-Based Educational 
Research Laboratory 
Description: A 21 unit course ,1n maternity nursing for 
use in a 2 year diploma nursing curriculum 
Name: IMNUESE 
Source: University of Illinois Computer-Based Educational 
Research Laboratory 
Description: Lessons in pharmaoology · for use in a 2 year 
diploma nursing curriculum 
Name: At>OTH,METRIC,HOUSE,DOSE,PHEQU . 
Source: University of Illinois Computer-Based Educational 
Research Laboratory 
Description: Mathematics or drug therapy 
Name: DRUGS and DRUGS 1 
Source: University of Illinois Computer-Based Educational 
Research Laboratory 
.... 
Description: Principles of drug therapy 
Name: DCLSX 
Source: University of Illinois Computer-Based Educational 
Besearch Laboratory 
Description: Introduction to drug classification and drug 
groups 
Name: DCLAS - DCLAS 4 
:3:3 
Source: University of Illinois Computer-Based Educational 
Besearch Laboratory 
Description: Antihistamines, sedatives, narcotics, anti-
tussives, expectorants, minerals, vitamins, 
ant1-1nfect1ves, salicylates, analgesics, 
and ant~pyretics 
Name: DCLS - DCLS 2A 
Source: University or Illinois Computer-Based Educational 
Research Laboratory 
Description: Vasoconstrictors, antihypertensives, cardiac 
atimulants, cardiac depressants, nitrites, 
d1ecret1cs, coagulants, anticoagulants, 
tibrinolytics, antilipemics, and digitalis 
Name: DCLSB - DCLSB 2B 
Source: University or Illinois Computer-Based Educational 
Besearch Laboratory 
Description: Tranquilizers, antidepressants, anticonvul-
sants, antispasmodics, anorexants, convulsants, 
anesthetics, curare, alcohol, analeptics, 
parasympathetic stimulants, and depressants, 
psychomotor stimulants, belladonna preparations 
Name: DCLS 2C 
Source: University or Illinois Computer-Based Educational 
Research Laboratory 
Description: Hormones, antidiabetics, antineoplastics, 
antidiarrheals, antiemetics, acids, enzymes, 
.. disinfectants, antacids, laxatives, thyroid, 
and inhibitors 
Name: PATC 
Source University or Illinois Computer-Based Educational 
Besearch Laboratory 
{ . 
• 
J4 
Description: Student uses fundamental principles or drug 
therapy by solving problems in given sim-
ulated patient situations 
Name: NSURO 
Source: University of I1l1no13 Computer-Based Educational 
Research Laboratory 
Description: ?l euroana tomy 
Name: MEDICARE 
Source: University or Illinois Computer-Based Educational 
Besearch Laboratory 
Description: Student nurses learn care of a patient with 
myocardial infarction 
Name: Medical Record Entr7 Course 
Source: University of Illinois Instructional Systems Section 
Description: Course to interrogate the physician 
desirous of creating a simulation of the 
clinical encounter 
Name: .. Simulation or The Clinical Encounter 
Source: University of Illinois Instructional Systems Section • 
Description: The computer assumes the role of a patient 
entering the clinicians office. It is a self-
evaluat1ve feedback syste•· 
I • Name: Clinical Diagnosis (Lower Abdomen) 
Source: Un1vera1:t-y or Leeds Computer Based Learning Project 
Description: Student is required to undertake diagnosis 
by •1nterviewing• a patient and carrying out 
necessary tests 
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Name: Diabetology 
Source: University of Liege, Department or Mei'..ical Clinic 
and Pathology 
Description: Teaching diabetology at a university level 
Name: Oral Cancer Recognition (ORALCA) 
Source: Ohio State University, College of Medicine 
Description: A short course for physicians and dentists 
on the recognition of oral cancer in patients 
Name: STROKA 
Source: Ohio State University, College of Medicine 
Description: A short oourse designed to instruct occupat-
ional and physical therapists, nurses, and 
members of the patient's family regarding 
the rehabilitation of stroke patients 
Name: TRUAMI 
Source: Ohio State University, College or Medicine 
Description: A short course on. the rational use of 
anticoagulants in myocardial infarction 
Name: Coronary Care Nursing (CCNtra) 
Source: Ohio State University College or Medicine 
Description:: A three part course covering the anatomy, 
physiology, and pathophysiology or coronary 
heart disease 
Name: Physiological Chemistry (PCHEM 1) 
Source: Ohio State University, College o~ Medicine 
J6 
Description: Self-evaluation materials designed to 
accompany traditional study in the area of 
physiological chemistry for sophomore dental 
students 
Name: Histology Organ Identification Exercises (HIST 1) 
Source: Ohi~ State University, College of Medicine 
Description: Self-evaluation exercises in the recognition 
or body organs from slides showing photo-
m1crographs of body organs 
• • • - I 
Name: . Gross Anatomy (GANAT 1) 
Source: Ohio S~te University, College or Medicine 
Description: An evaluative review of the gross anatomy 
taught to first-year medical students 
Name: Neuro-Anatomy (NEURO) 
Source: Ohio State University, College of Medicine 
Description: An evaluative review of neuro-anatomy 
taught to first year medical students 
. 
Name: Educational Applications Program 
Source: University of Oklahoma Medical Center 
Description: Various aspects of medical subject matter 
Bame: Anesthesology 
Source: UniTersity or Oklahoma Medical Center 
Description: Resuscitation in crushed chest patients 
)7 
Name: Infant Nutritional Requirements 
Source: University ot Oklahoma Medical Center 
Description: Required pediatric subject 
NaJPe: MecMcal Backgrounds 
Source: University of Oklahoma Medical Center 
o,scription: A survey and terminology course 
~ame: Malaria (MALAH/S1) 
Source: Pennsylvania State University CAI Laboratory 
Oeacription: Six segment demonstration 
Na•e: Heart (HEABT/S1) 
Source: Pennsylvania State University CAI Laboratory 
Description: Demonstration program for orientation to 
the way CAI operates 
Name: The Diagnosis Game 
Source: S.U.N.Y., Upstate Medical Center, Department of 
Pediatrics 
Deacrlption: Object- to make a correct diagnosis from a 
minimally acceptable amount of clinical data 
Name: Introductory Principles In Urology 
Source: University of Washington, Washington/Alaska 
Regional Medical Program CAI 
Deseription: Converted and expanded from paper program 
JS 
Bame: Beview o~ Arrhythmias 
Source: University of Was,hington, Washington/Alaska 
· Regional. Medical Program CAI 
Description: Coraonary care unit teaching 
. 
Naae: American College of Physicians Examination: Cardiology 
Source: University of Washington, Washington/Alaska 
Regiona1 Medical Program CAI 
. 
Description: Exaaination converted ·w1th permission 
Bame: Artifacts of ECG Recording (11) 
Source: University of Washington, Washington/Alaska 
. Reg1ona1 Medical Progr~m CAI 
Description: Coronary care unit training 
Kame: Atrial and Ventricular Flutter and Fibrillation 
Source: Univers1·ty of Washington, Washington/Alaska 
. Regional Medical Program CAI 
Description: Coronary care unit training 
Mame: AV Block 
Source; University of Washington, Washington/Alaska 
Regional Medical Program CAI 
. 
Description: Coronary care unit training 
Name: carcinoma of the Cervix: Detection and Diagnosis 
Source: University of Washington, Washington/Alaska 
Reglona1 Medical Program CAI 
J9 
Description: Approximately 210 frames 
Name: cardiac Drugs 
Source: University or Washington, Washington/Alaska 
Regional Medical Program CAI 
Description: Coronary care unit training 
Name: Diagnosis of Renal and Adrenal Hypertensions (11) 
Source: University of Washington, Washington/Alaska 
Regional Medical Program CAI 
Description: Approximately 1J6 frames 
Name: Diuretics 
Source: University of Washington, Washington/Alaska 
Regional Medical Program CAI 
Description: Approximately 113 frames 
Name: Ectopic Pacemakers 
Source: University of Washington, Washington/Alaska 
, Regional Medical Frogram CAI 
Description: Coronary care unit training 
Name: Introduotlon td ECG's 
Source: University of Washington, Washington/Alaska 
Regional Medical Program CAI 
Description: Coronary care unit training 
Name; Malignant Melanoma 
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. 
Source: University or Washington, Washington/Alaska 
Begional Medical Program CAI 
Description: Approximately 65 frames 
Name: Oral Carcinoma 
. 
Source: University of Washington, Washington/Alaska 
Beg.1onal Medical Program CAI 
Description: Program converted from Bovin 
Name: Pigmented Nevi 
Source: University or Washington, Washington/Alaska 
Regional Medical Program CAI 
Description: Approximately 240 frames 
Name: Henal Function in. Pregnancy 
Source: University of Washington, Washington/Alaska 
Begional Medical Program CAI 
Description: Approximately 91 frames 
Name: Tachycardia and Bradycardia 
Source: University of Washington, Washington/Alaska 
Regional Medical Program CAI 
Description: Coronary care unit training 
Name: A Computer-Based Medical History System 
. 
Source:· University of Wisconsin, University Hospitals 
Description: Computer collects information directly 
from patients, prints out and stores responses 
41 
Name: Computer-Based Ph7sical Examination System 
Source: University or Wisconsin, University Hospitals 
Description: Computer collects the information or the 
physical examination from the physician, 
prints out data in a form of immediate use 
to those concerned with the patient's care 
and stores the data 
• 
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Materials 
4) 
Platerial Cost Source 
Data Sheet $16.9.5/1000 Dept. or Endo. 
Recall post-card 110.9.5/1000 Dept. of Endo. 
Postage t.17 /1, bulk Dept. of Endo. 
IBM 360 Model 40 $1.00/minute Dr • Nagy & Staff 
. 
Programmer t?.OO/hour- Dr • Carla D1Scala 
• 
! • 
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Methods 
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.. 
Using the previously used endodontic record form 
(Fig. 1) as a guide, an entirely new record form (Fig. 2), 
compatible to data-processing has been developed. This 
was designed ao that the information may be fed into the 
computer in digital rorm. All of the data is coded 
(Appendix 1), and key-punching onto che data-processing 
cards (Fig. Ja and Jb) may be done directly from the 
form. A ·series of questions (Appendix 2) was developed 
to ask the computer to perform the desired computations 
on the input data. A recall post-card (Fig. 4) ls sent 
to each patient one year after treatment has been 
completed on their tooth. 
Each student fills out a data sheet for each treated 
tooth. This is verified by the student in charge of the 
' . 
system. When he certifies it to be accurate, he then 
brings it to the data-processing center where he key-punches 
the record onto the data-processing cards. The data is 
further processed onto magnetic tape within the computer. 
F.ach patient fills out his .own recall post-,card. Filing 
or the post-cards, and mailing of the postcards is the 
responsibility of the secretary of the Department Chairman. 
The patient contacts the school and makes a recall 
appointment. Prior to his appointment, his data sheet 
is removed from the files and brought to the Oral Diag-
nosis clinic. The endodontic student covering Oral 
46 
Diagnosis handles all recalls and fills out the required 
information on the data sheet. This is again reviewed by 
the student in charge of the system prior to being key~ 
punched and entered into the computer. At various times 
during the year. the statistical analyses on the data are 
run. 
-In order to enter as many records as possible onto 
the magnetic tape, it was decided to convert the available 
records of the cases treated by the students of the class 
that graduated 1n May, 1971. As these cases are converted, 
they are computerized, and this process is continuing to 
the present time. 
I • 
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Fig. 1 
BOSTON UNIVERSITY SCHOOL OF GRADUATE DENTISTRY 
ENDODONTICS 
~ 
' . 
. . 
NAME: BUS. 
., 
ADDRESS: .- -- ' OCCUPATION: C • DOCTOR'S NAME , 
RESPONSIBLE AOUL T: 
. 
PHYSICII N: O.P.D. It . ' 
-
REF.BY: ' 
I - MEDICAL HISTORY II - DENTAL HISTORY 
-
Genera' Health A Chief Complaint B Clinical Signs C Radiographic D Etiology 
-· 
Cardiac (Heart) Condition None Pericementitis Deep Caries . Caries 
Blood Pressure Problem Pain on Heat Mobility Normal POM Mech. Exp. 
Hepatitis Pain on Cold Ex tensive Caries Wide PDM Trauma 
-
-
Rheumatic Fever Relieved by Heat Restoration P.A. Radiolusency Erosion, Abrasion 
Diabetes Relieved by Cold Discoloration P.A. Radio-opacity Deep Restoration 
Tuberculosis · Pain on ~ressure Crown Fx. Pulp Calcificati~ Traumatic Occlusion 
Asthma Steady Toothache Sinus Tract Pulp Stones Following C & B 
Radiation Treatment Toothache. at night Swelling Root Fx Pulp Cap 
Pre2nancy Throbbing Purulence Pe·rforatioo 
Rleedi112 Tendencies Trauma Temp. lnteroa_l Resorption 
Medicine Takin2, Reason Previous RCT Pulp Test Prev. RCT J 
Prev. Apical Surgery, Heat Post Present ;:;_ 
-
Swe~ling Cold Tortuous Canals 
Drainage Hypertrophied Ging. Open Apex > 
• 
Temp. Open Canal Broken Inst. 
'• 
Allergies to Medicine Recent Restoration Normal Root Re sorptioo 
.. Discoloration Perio, Pocket Perio. 
.! 
,Pulp Exposure 
. Intact Crown 
Crown, Bridge, P .J. 
-
Under Present Med. Care Displacement . 
Other-Medical Problems 
DIAGNOSIS: 
' 
TREATMENT PLAN: 
STUDENT PROCEDURE 
INSTRUCTOR'S 
SIGNATURE 
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RECALL DATA 
Besults and Discussion 
I • 
SJ 
The results must be viewed from a number of aspects: 
faculty reaction, student reaction - 1st and 2nd year, 
computer center reaction to the feasibility of the project 
and lnst1tut1on of the system, and the actual results 
of the test run. 
The facu1ty was enthusiastic to the concept of 
computerized record keeping. The student reaction varied 
in the two classes. The first year students, having had 
no experience with the previous record form, adjusted to 
the detail of the data sheet rather quickly. They were 
enthusiastic to both the concept of computerized records, 
and to 1ts institution. The second year students reacted 
favorably to the ·concept of computerized record keeping. 
Having been accustomed to the previous form, they reacted 
unfavorably to the detail required of the seemingly 
comp11cated data-processing record form. However, once 
they began to use the form, their general reaction was 
that the break down of the data into fundamental details 
on the form was not as complicated as they had believed 
it to be. Dr. Charles Nagy, the head of the computer center, 
was pleased with the concept of computerization of the 
endodontic records and was available for personal aid 
and instruction in designing and coding of the data sheet. 
Dr. Carla D1Scala, the programmer for the project, found 
that it was not difficult to correlate the data and to 
write a program for the computations desired. 
The results of the test run must be viewed from 
the aspects of accuracy, storage, availability of records, 
and stati~tical analyses. 
Computers operate with an extremely high degree or 
accuracy. All o~ the computations and analyses must be 
considered to be completely accurat~. 
Since storage is on magnetic tape, the records of 
a large number or cases may be kept on one roll of tape, 
and it is always available from the computer center. The 
original data sheets are maintained in the office of the 
secretary to the Chairman of the Department of Endodontics. 
The print ,out, Figs. 5,6,7,8. is in the form of: 
title, number, percentage, and statistical significance 
of the correllations and computations required by the 
questions a!ked in Appendix 2. Since only a limited 
number of cases were submitted for the test run, actual 
numerical calculations are scant, however, the program 
did function as desired. 
The test run was done on 205 cases completed by 
the class of 1971. Of these, in 101 cases the patient 
had no chief complaint. Caries was the etiology in 124 
cases, and deep restoration was the etiology in J5 cases. 
Pulp exposure was the diagnosis in 67 cases. Epitheliated 
granuloma was the diagnosis in 53 cases. Necrosis and 
gangrene was the diagnosis in JS cases, and pulpitis was 
the diagnosis in J6 cases. 76- teeth had accessory canals. 
55 
59 teeth had one accessory canal, 15 teeth had 2 accessory 
canals, and 2 teeth had J accessory canals. 60 teeth had 
accessory canals in the apical third of the root, 14 teeth 
had accessory canals in the middle third of the root, and 
2 teeth had accessory canals in the coronal third of the 
root. 
.. 
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1. The faculty and students accepted and adjusted to 
computerization of the records. 
2. The head of the computer center and the computer 
programmer were pleased with the concept of computer-
ization of the records and found the program not 
difficult to write. 
J. The data is stored compactly on magnetic tape which 
is readily available 
4. The computer print out was accurate. 
5. The program functioned as desired. 
6. Since only 205 cases were run, the data was not 
. 
sufficient ror the results to be considered significant 
and no conclusions may be drawn at this time from this 
data. 
7. When a sufficiently large number of cases are run, 
one may anticipate that significant results will be 
obtained. 
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Summary 
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In order to create an accurate record system 
combined with a recall system, the previously used record 
form was used as a guide to develop a binary type data-
processing record form compatable with the IBM J60 model 
40 computer. This form contains the subjective symptoms, 
objective diagnostic data, etiology) diagnosis and 
treatment data. In addition, it contains the recall data. 
One year after treatment has been completed the recall 
postcard is mailed and the patient makes an appointment 
for a recall check-up. At that time the recall information 
is added to the data sheet. 
When cases are completed they are key-punched onto 
data cards and the data is transfered to magnetic tape. 
A program has been written to correllate the information 
and to print out answers to various questions posed in 
the program. The answers are in the form of percentages 
and statistical analyses. 
The sy9tem has been in operation for six months 
and it has been working we~l. A test run has been made 
using 205 cases. Becau~e of the small number of cases 
ueed, no firm conclusions may be drawn rrom the print 
out. It 18 interesting to note, however, that in 101 
cases there was no chief complaint. Caries was the 
etiology in 124 case8. Pulp exposure was the diagnosis 
in 67 cases, closely followed by epitheliated granuloma 
in 53 cases. 76 teeth had accessory canals. In 60 teeth 
• 
the accessory canals were found in the apical third of 
the root. In 14 teeth the accessory canals were found in 
the middle third of the root, and in 2 teeth the accessory 
canals were found in the coronal third of the root. There 
were 59 teeth with one accessory canal, 15 teeth with two 
accessory canals, and 2 teeth with three accessory canals. 
One may expect, in the future, that with more data 
in the magnetic tape, the results will be statistically 
significant. 
• 
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The data code has been devised so that all or the 
data may be punched onto two data processing cards, 
numbered as Cards 1 and 2 or Cards .3 and 4. Cards .3 and 
4 contain the same data questions as their counterparts, 
but they are used to represent a tooth that had been 
previously treated in the BUSGD Endo ontic clinic and is 
~o~ undergoing retreatment. 
In order to minimize the possibility of a key-
punching error, neither card has all or its eighty columns 
tn use. 
Card #1 (J) 
Column 1 - Card code, eith 1 or J 
Column 2-7 OPD number, six digits 
Column 8 - Sex, M=l. F=O 
Column 9-10 Age, two digits 
Column 11-1.3 Student identification number, three 4igite 
Column 14-15 Tooth number, two digits, FD! system: 
Permanent Teeth 
Max. Rt. Max. Lt. 
1a,11,16,15,14,13,12,11 I 21,22,23,24,25
1
26,27,2a 
-------------------------------------------------048,47,46,45,44,kJ,42,41 I Jl,J2,JJ,J4,35,36,J7,3a 
Mand. Rt. Mand. Lt. 
Deciduous Teeth 
Max. Rt. 11a.x. Lt. 
55,54,5J,52,51 I 61,62,6J,64,65 
. -------------------------------85,84,8J,82,81 / 71,72,7J,74,75 
Mand. Rt. Mand. Lt. 
Column 16 - Number or primary canals, 1-4+, 4+ ls punched 
•• 5 
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Colwm 17-30 Possible chief complaints or patient, Yes=l, 
MOl=O 
Column Jl-46 Possible clinical signs, where applicable 
Yes=l, No=O. Exceptions: 
Co!µmn J2 - Mobility, choice 0-3 
Column )7 - Fistula, if absent =O, it present; regular =1, 
through sulous =2 
Column 44 - Displacement, if absent =O, if present; 
impaction =1, extrusion =2 
ColW1111, 47-62 Possible radiographic signs, where applicable 
Yes=l, No=O. Exceptions: 
Column 50 - P.A. Radiolucency, if absent =O, if present; 
average size 2,4,6,8,10 mm., punched as 1,2,J,4,.5 
Column 57 - External resorption, 1f absent =O, if present; 
I • 
apicill=l, lateral =2 
Column 63 - Etiology, choice 1 - 9 
Column 64 - Diagnosis, choice 1 - 6 
Colulllll 65-69 Possible pretreatments, where applicable 
Yes=l, No=,o 
Card: #2 (4) 
Colµmn. 1 - card code, either 2 o~ 4 
Column 2-7 OPD number, six digits 
Column 8-11 Possible treatment plans, where applicable 
Yes=l, No=O. Exceptions: 
68 
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Column 9 - SRCT. if absent :O, if present; curretage =1, 
aplcoeotomy =2, retrograde amal. =J, hemi-
sectlon =4, replantation-packed prior =5, 
replantation-packed after =6, int. replant.-
packed prior =7, int. replant.-packed after =8 
Column 10 - Apexification, if absent =O, if present; 
. 
vital pulp =1, necrotic pulp-no rad. luc. =2, 
nec~otic pulp-rad. luc. =J 
Column 12-26 Possible events during treatment, where 
applicable Yes=l, No=O. Exceptions: 
Column 17 - Flare up, if absent ~o, if present ; culture 
poa. =1, culture neg. =2 
Column 20 - Accessory canals, if absent =O, if present; 
number 1,2,J,4,4+. 4+ is punched as; 
I , 
Column 26 - Culture, if positive =1, 1r negative =O 
Column 27-J6 Pos ible observations during recall, where 
applicable Yes=l, No=O. Exceptions: 
Column 28 - Restoration, if absent =O, if present; 
synthetic =1, a.malgam =2, crown =J, onlay =4 
Column JO - Radiographic signs, if normal and there had 
been no previous radiolucency =O, if present; 
resorption =1, new P.A. area or widened PDL =2, 
previous area 100% healing =J, 90% healing =4, 
smaller =5, larger =6, no change =7 
Column Jl - Mobility, if absent =O, if present; choice 1J 
69 
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Column )6 - Further tx needed, Yes""l, No.,,O. If yes, then 
retreatment card codes are J and 4 
Column 37-38 Tooth number 
.. 
I , 
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Class or 1221 
David Ereyan 001 
Boger Czarnecki 002 
Howard Fragin OOJ 
Jay Gre"n 004 
John Hancock 005 
Gary Layton 006 
Stephen Morrow 007 
Douglas Stewart 008 
; 
Owen Watkins 009 
Ira Zohn 010 
.. 
Class of 1972 
Justin Aurbaoh 011 
Arthur Berger 012 
Roger Desilets 013 
Arthur Greenspoon 014 
Bo~ld Leventhal 015 
Nicholas Piergrossi Jr. 016 
Hi~hard Silbert 017 
r 
Michael Tanenhaus 018 
Steven Wolman 019 
Kenneth Wortman 020 
Class or 1973 
David Auerbach 021 
Robert Bethea 022 
Richard Bush 02J 
Richard Elgren 024 
~ 
Stephen Goldfaden 025 
Alvin Goodman 026 
Barry Jaye 027 
Edward Jerge 028 
Isaac Katz 029 ,. 
Barbara Morgan OJO 
Benjamin Sch~1~ 031 
• • 
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Program Questions; 
1. Number ot cases treated where patient had no chief 
complaint 
2. Number or cases where chief complaint was discoloration 
J • . Number of cases where chief complaint was pain to cold 
and heat, but clinical signs wer~ only pain to heat 
4. ~\llllber or pulpless cases treated which required further 
treatment 
S~ N\lDlber or vital cases treated which required further 
treatment 
6. Number of case• treated that had a PA radiolucency which, 
on recall had (1) 100% healing, (2) 90% healing, (J) 
smaller area, (4) larger area, (5) no change in size, 
and statistical significance of each 
. 
7. Number of internal resorption cases treated successfully 
and unsuccessfully, statistical significance of each 
8. ~umber or external resorption cases treated successfully 
a.pd unsuccessfully, statistical significance of each 
a. B~eak down for apical and lateral resorption 
9. Number of cases treated which had previous BCT done 
_out.side BU which we retreated non-surgically or surg-
ically and statistical significance or each 
10. Percentage breakdown of each etiologic factor 
11. Number or Endo-Perlo cases treated successfully, 
statistical significance 
74 
• 
-12. Percentage breakdown of each diagnosis 
1). or the total number of posterior teeth treated, 
a.% getting Cu band 
b. % not getting Cu band, of these how many had crown 
fracture 
c. % not getting Cu band, but succeesful 
d. % getting Cu band and successful 
e. % positive culture with and without Cu band 
14. Number of cases with NSBCT, % successful, stat. signif. 
15. Number of cases with SHCT, % successful, stat. signif. 
16. Number of cases getting SRCT as a retreatment, % 
successful, statistical significance 
17. Number of cases getting SHCT as primary treatment,% 
successful, statistical significance 
• 
18. Of the total number of teeth treated,% in which root 
fracture occurred during treatment and stat. signif. 
19. Number of cases diagnosed as hairline fracture,% 
successrully treated, statistical significance 
20. What percentage or all cases treated are hairline 
rracture 
21. or the total number of teeth treated, number which 
had flare-ups and statistical significance 
a.% with+ culture,% with - culture 
. 
22. Of the total number of teeth treated, number having 
accessory canals, stat. signif., breakdown for each 
tooth and statistical significance for each tooth 
2). Number or teeth having accessory canals leading to 
lateral areas of rarefaction 
75 
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24. Number of teeth having accessory canals leading to 
a.ru:rcation 
25. Number or teeth having 1,2,J,4,4+ accessory canals 
a. Breakdown for each tooth 
26. Number of teeth having coronal, mid-root, and apically 
located accessory canals, breakd wn for each and for 
combinations 
27. Number of cases retreated non-surgically from outside 
~ources, which had accessory canals on retreatment 
28. Number of cases completed with+ cultures, which on 
recall required further treatment 
29. ~umber of. cases completed with - cultures, which on 
recall required t\trther treatment 
JO. Statistical significance of comparison or #29 and #JO 
J1. Number or upper molars with four or more canals, 
statistical significance of each 
J2. Number of lower molars with four or more canals, 
statistical significance of each 
JJ. ~umber of upper molars with two canals, statistical 
significance of each 
J~. Number of lower molars with two canals, statistical 
significance or each 
JS~ Number of upper molars with one canal, statistical 
significance of each 
36. Number or lower molars with one canal, statistical 
significance or each 
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J?. Number of lower premolars with two canals, statistical 
significance or each 
)8. Number of upper second premolars with two canals, 
statistical significance 
39. Number of upper first premolars with one canal, 
statistical significance 
40. Number of anterior teetn with two canals, statistical 
significance of each 
41. Number of upper premolars with three canals, statistical 
significance 
42. On recall, number of teeth rl!cievlng full crown or 
onlay whi.ch subsequently had crown fracture 
4J. Number of teeth recieving amalgam restoration which 
subsequently had crown fracture 
44. Number of teeth recleving synthetic restoration which 
subsequently had crown fracture 
45. Number or teeth recieving no restoration which 
subsequently had crown fracture 
46. Breakdown or #42 - #45 for percentages and stat. slgnif, 
47. On recall,% of cases with root resorption (chart #s), 
% with new PA area or widened PDL 
48. Of the total number or cases treated,% requiring 
further treatment, stat. signif. for NSBCT and SBCT, 
chart #s. 
a. On retreatment, were they successful 
77 
49. or the total number of cases with external resorption, 
breakdown for apical and lateral resorption, success 
rates for each, stat. signif. for each 
50. On recall, number of cases having had fistull which 
no longer have flstuli 
51. On recall, number or cases whic•1 did not have fistull 
which now haYe them 
52. On recall, number of cases which had fistuli draining 
through sulcus which no longer have this, stat. signif. 
5J. Of the total number of teeth hemlsected, number of 
successful cases 
54. Of the to.tal number of replanted teeth, number of 
successful cases, breakdown for intentional vs non-
intentional replants, breakdown for packing canals 
before or arter replanting 
55. Total number of avulsed teeth treated 
56. Of the total number or endodontic implants, number 
or successful cases 
57. Of the total number of cases which had perforations, 
number of s:a.ccessful cases 
58. Of the total number of cases which had broken 
instruments. number of successful cases 
59. Number of cases which had both vital pulps and PA 
radiolucenci s 
a. Number with drainage through sulcus 
b. % success 
78 
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60. Total number of ea.ses in which apexification was done 
a. Breakdown ~or vital pulps, necrotic pulps with no 
area. and necrotic pulps with an area 
b. Success rates for each 
• 
I • 
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